Introduction
Recent studies on shark and ray zoogeography in Colombia considered that the number of recorded species was high compared with the extension of the Colombian coasts, representing almost 15 % of worldwide richness (Navia et al., 2016) . Despite this high representativity, since the first mention Since the publications by Mejía-Falla et al. (2007 , 2011 , there have been significant additions, and taxonomic and systematic modifications to this group internationally (Naylor et al., 2012; Last et al., 2016a; Weigmann, 2016) . In particular, there have been changes to the classification of batoids and of some amphi-American sharks into different families and genera, and even the "resurrection" of families and species (Castro, 2011; Carvalho et al., 2016 a,b; Last et al., 2016 b,c; White & Last, 2016 a,b,c) . There have also been increases to the richness (Acero-P et al., 2016) and to the distribution of sharks and rays in Colombia (Navia et al., 2016; García, 2017 ), leading to current listings being out of date in terms of their composition locally (Mejía-Falla et al., 2007 , 2011 and globally Weigmann, 2016) , even more so regarding their taxonomic classification and systematics. The objective of the present study was to contribute to the update and consolidation of the marine cartilaginous fish checklist of Colombia, based on supporting evidence that would allow to confirm, question, or reject the presence of each analyzed species. Along with the updated checklist, annotations to modify the original lists were included as well as comments for species that present taxonomic or systematics problems.
Materials and methods

Construction and homogenization of cartilaginous fish databases
Based on checklists by Mejía-Falla et al. (2007 , 2011 a baseline list of marine elasmobranch species of Colombia was created, to which newly available records were added (e.g. Gámez-Barrera et al., 2012; Acero-P et al., 2016 Acero-P et al., , 2018 Anguila et al., 2016 a,b; García, 2017) . Considering that the sole mention of a species in a document did not guarantee the presence of that species in the study area, a confirmation process for the presence of each species recorded in the initial list was performed. For this verification, the following activities were carried out:
1) A search of records of species in national and international ichthyological collections. Web pages were consulted, with an emphasis on spatial location data where each species was collected in order to validate its presence within the marine limits established for Colombian Pacific and Caribbean waters. For this study, it was assumed that a correct identification process had been undertaken for each of the recorded specimens in the ichthyological collections. However, when a species presented a record for Colombia but its natural distribution does not correspond to or close to Colombian waters, that record was considered a potential identification error. collection of the Universidad del Valle (CIRUV) was taken into account for a previous checklist (Mejía-Falla et al. 2007 ), it could not be included in the present study by the curator's request, as a revision of all specimens was underway. However, this did not affect the results of the present study, as all species previously confirmed in that collection were also reported by other museums, or there were records of capture or sightings.
The International collections reviewed were: AMNH: American Museum of Natural History (Washington) Identification catalogues that included geolocation information in the species records (Robertson & Allen 2015 , Robertson et al., 2015 were also consulted, as well as the Global Biodiversity Information Facility (GBIF) and the Information System on Marine Biodiversity of Colombia (SIBM).
A search of capture records and in situ observations of individuals for different locations in Colombian Pacific and Caribbean waters. For these records several different information sources were consulted: a) Documents related to checklists, updates or new records of fish species for Colombian Pacific and Caribbean waters or for particular areas within them, based on captures and/or visual observations, and for which there were descriptions and photographs that could validate the identification of the mentioned species.
b) Documents related to biological, ecological, and genetic studies of fish species within Colombian Pacific and Caribbean waters that included the diagnostic characteristics of the studied species and would therefore validate the presence of the species in the area. . Geolocated records that appeared in "Shorefishes of the Tropical Eastern Pacific: online information system" (Record TEP) and "Shorefishes of the Greater Caribbean: online information system" (Record SGC) were also included, as well as records in published documents that included photographs of the specimens and allowed to validate their identity. Based on evidence found (museums, catches, visual observations, or literature records), the species cited in the present study were grouped into three large categories: 1. Confirmed species: species that appeared in A) national and/or international museum records, or B) records of fisheries catches (catch) or in situ observations (visual record). 2. Unconfirmed species, possible based on distribution: Species that had been mentioned in different scientific documents, for which there was no physical evidence in any collection or geolocated visual confirmation. However, the known species distribution included the marine waters of neighboring countries, and therefore its presence in Colombian Pacific or Caribbean waters could not be rejected. 3. Unconfirmed species, improbable based on distribution: Species that, despite being included in marine fish checklists of Colombia or in regional identification guides, had distribution areas that did not encompass the study area, or even belonged to distant areas (e.g. Atlantic Ocean, Indo-Pacific, Indian Ocean, Mediterranean), to antitropical areas, or waters colder than those of the Eastern Pacific and Western Atlantic, which meant that their presence in Colombian Pacific or Caribbean waters would be improbable. The appearance of these species could have resulted from incorrect identifications or from being inadequately included based on previous checklists that did not verify sources. For unconfirmed species, two types of evidence were considered: C: regional or worldwide identification guides, and D: national references.
Since the taxonomy and systematics of this group has changed significantly over the past five years, it was necessary to update several orders, families, genera, and species. To do this were used as reference documents by Naylor et al. (2012 ), Carvalho et al. (2016 , Last et al. (2016 a,b,c) ; , Last (2016 a,b,c), and Weigmann (2016) . This process allowed to present an updated checklist in terms of species nomenclature, and to avoid the duplication of species that could correspond to synonymies. (2007) . This number of confirmed species for Colombia represents 12.1 % of the world's total, as well as 30.5 % of genera, 58.6 % of families, and 80.0 % of orders (Fig. 1) . A total of 90 species (57 sharks and 33 rays) were confirmed for the Colombian Caribbean and 67 species (36 sharks and 31 rays; Table 1 ) were confirmed for the Colombian Pacific. Consequently, the representation percentage of genera and families was greater for the Caribbean than for the Pacific, whereas there were 11 orders found in each region (Fig. 1 ).
Twenty-five species (13 sharks and 12 batoids) could not be confirmed but were considered possible according to available records and the known distribution of the species (Table 2) , whereas 36 species (15 sharks and 21 batoids) were catalogued as improbable due to their known distribution ( Table 3) . Although seven species presented collection records in locations within Colombia's Economic Exclusive Zone, there was only one record for each, or they were far from the known distribution of those species; they were therefore assumed to be incorrect identifications ( Table 4 ). -PEC 90121, 90129, 91067, 90113, 92200, 91070, 90138, 92040, 91128, 91078, 91071, 91022, 92042; PNNG 681, 682, 704, 713, 988, 1005 PNNG 681, 682, 704, 713, 988, , 1034 PNNG 681, 682, 704, 713, 988, , 1040 PNNG 681, 682, 704, 713, 988, , 1071 PNNG 681, 682, 704, 713, 988, , 1080 PNNG 681, 682, 704, 713, 988, , 1249 PNNG 681, 682, 704, 713, 988, , 1253 PNNG 681, 682, 704, 713, 988, , 1383 -PEC 1350 -PEC , 2447 -PEC , 2446 -PEC , 2448 -PEC , 2449 -PEC , 2450 FLMNH 29855, 29857, 117468; USNM 222143, 222146; MCZ 164854, 51815, 51807, 49003, 48995, 48993 This review allowed to update the taxonomy and systematics of the group. Modifications to the scientific name of two sharks and 20 rays and skates were identified, as well as changes to some batoid orders, families and genera with exclusive distribution in the American continent (Last et al., 2016 b,c) . The most significant results for sharks were: 1) the division of Ginglymostoma cirratum into separate species, with G. cirratum for the Atlantic and Caribbean, whereas Pacific populations received the name Ginglymostoma unami.
2) The separation of Carcharhinus porosus as a species exclusively for the Caribbean and the resurrection of C. cerdale as the valid species for the Pacific.
3) The description of a new angel shark species (Squatina david) based on specimens from the Colombian Caribbean (holotype), and consequently, according to Vaz & Carvalho (2018) , this species replaces S. dumeril; so that the specimens previously identified as S. dumeril possibly correspond to S. david. 4) The first record of the sleeper shark (Somniosus sp.) for deep waters of the southern Caribbean of Colombia; although it was not possible to confirm the species, the authors (Acero-P et al., 2018 ) remarked that it is highly possible that the specimen could be the Greenland shark, S. microcephalus (Bloch & Schneider, 1801).
The batoid group presented the greatest quantity of modifications over the past few years, such as: Changes to the genus of the species Torpedo nobiliana and Torpedo tremens that are now valid as Tetronarce nobiliana and Tetronarce tremens . The union of the old orders Rhinobatiformes and Pristiformes into Rhinopristiformes, as well as the modification of the genus Rhinobatos into the genus Pseudobatos for guitarfish from the American continent . Within this same order, species from the genus Zapteryx were taken out of the Rhinobatidae Family and assigned to the Trygonorrhinidae Family .
Within the Rajidae Family, the genus Raja was modified for neotropical species, and is now recognized as Rostroraja . The species name Anacanthobatis americanus was changed to Schroederobatis americana Séret et al., 2016) . Within the Dasyatidae Family, the genus name Dasyatis was changed to Hypanus, valid only for the rays of this family on the American continent (Last et al., 2016d) .
The species Manta birostris was moved into the genus Mobula (White et al., 2018) , whereas the Aetobatus narinari family name was changed; the family name Aetobatidae was revived, and the species was separated into different species for the Pacific (Aetobatus laticeps) and Atlantic (Aetobatus narinari) . Another significant change occurred for the species Himantura pacifica and H. schmardae, which were moved from the family Dasyatidae into the family Potamotrygonidae, and were also assigned a new genus and are now recognized as Styracura pacifica and Styracura schmardae (Carvalho et al., 2016b) . Finally, Urotrygon asterias, U. caudispinosus and U. serrula are now synonymous with U. munda (Weigmann, 2016) .
Conclusions
The 138 elasmobranch species confirmed for Colombia represented 12.1 % of the known worldwide elasmobranch richness (Weigmann, 2016) ; this means that Colombia is the third country in terms of elasmobranch diversity in Latin America, behind Mexico (214, del Moral-Flores et al., 2015) and Brazil (165, Rosa & Gadig, 2014) , and before Argentina (105, PAN-Tiburones, 2009) and Chile (92, Lamilla & Bustamante, 2005) . There were also 25 potential species records that were not confirmed for Colombia, which could increase richness to 163 species, representing 15.10 % of worldwide elasmobranch species richness.
Compared with neighboring and/or bordering countries, Colombia has more shark and ray species than Venezuela (74, Cervigón, 1999; Robertson et al., 2015) , Ecuador (94, Martínez-Ortiz & García-Domingo, 2013) , and Peru (115, Cornejo et al., 2015) . However, it should be noted that the published checklists of Venezuela and Ecuador have not been updated.
Comparing basins, the 90 Caribbean elasmobranch species represented 86.5 % of the species reported for the Greater Caribbean coastal zone (Robertson et al., 2015) and 42.2 % of the species reported for the North West Atlantic (Weigmann, 2016) , whereas representativeness was lower for the Pacific basin, with 58.2 % of the species reported by Robertson & Allen (2015) for the Tropical Eastern Pacific and 43.8 % of the species to the North Eastern Pacific (Weigmann, 2016) . Shark and batoid richness for the Colombian Caribbean was greater than that of Venezuela and Panama (Robertson et al., 2015) , whereas shark and batoid richness for the Pacific was lower than that reported by Martínez-Ortiz & García-Domingo (2013) for Ecuador (61 shark species and 43 batoid species), by Cornejo et al. (2015) for Peru (66 shark species and 43 batoids species) and by Espinoza et al. (2018) for Costa Rica (81 elasmobranch species). However, it should be noted that Peru and Ecuador are strongly influenced by fauna from temperate waters of the southern Pacific, which increases significantly their diversity, as they provide species from different biogeographic provinces. Elasmobranch richness for the tropical zone of the Pacific basin of Colombia was greater than that of Panama in both coasts and greater than those of Costa Rica in the Caribbean Sea (Robertson & Allen, 2015; Espinoza et al., 2018) . Lucifora et al. (2011) , which were also located in southern Japan, Taiwan, Australia, as well as southern Brazil and the southeastern United States.
Shark richness values for the Caribbean and Pacific of Colombia agreed to bimodal distribution patterns described by Lucifora et al. (2011) , who suggested a greater number of species towards intermediate latitudes of the northern and southern hemispheres than towards the tropics. However, these authors reported species numbers below those found in this study for Colombian Caribbean and Pacific waters. This could be due to the low number of studies on richness carried out in Colombia that are available in scientific journals with large circulation, as most publications have been published in Spanish, resulting in information available at the national level not being visible to researchers from other countries.
This demonstrates that although Colombia cannot be considered an elasmobranch diversity or endemism hotspot globally, there is great biodiversity representation of these species regionally, especially of amphi-American species. This is particularly important as several areas with moderate shark richness have shown high functional richness, suggesting that these species play unique roles, that they are not very redundant and are therefore very important for maintaining the structure and function of marine ecosystems. In this regard, the Pacific and Caribbean coasts of Colombia are one of the 15 hotspots of irreplaceability of endemic threatened marine chondrichthyans identified by Dulvy et al. (2014) . These authors identified these hotspots to guide conservation priorities given that they contain the most unique chondrichthyan biodiversity.
Therefore, detailed knowledge of the richness and distribution of sharks and rays is an important tool for planning diversity management and conservation measures, especially in this type of group that includes an important number of highly migratory species. Finally, if the 11 species of freshwater stingrays confirmed for Colombia (Lasso et al., 2016; Do Nascimiento et al., 2017) are added to marine elasmobranch species, total richness would be 174 species, representing 15.3% of worldwide richness, a value that confirms the importance of Colombia for the diversity of this taxonomic group. 
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